Abstract. 2014 The effect of spatial dispersion on the electrodynamics of surfaces is studied for a phenomenological model which describes the surface scattering of the elementary excitations in terms of a parameter p, the specular surface being the case p = 1. Surface impedance, reflectivity and surface mode dispersion relation are obtained for arbitrary p without resorting to additional boundary conditions. It is thus shown that the problem is sufficiently defined if the model, including the effect of the surface, is specified. Various 1. Introduction. -It is well known that the standard boundary conditions which result from imposing the correct matching behaviour of the EM field across a boundary do not contain sufficient information to solve the non-local form of Maxwell's equations for a semi-infinite dispersive medium whose dielectric function depends on wavevector k and frequency co. Agranovich and Ginzburg [1] pointed out that the problem is completely determined once the model has been defined. It is important to stress that this must include the effect of the surface on the scattering of the excitations of the system -e.g. excitons, polaritons, optical phonons or plasmons. Many authors [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] take a different view and formulate the problem in terms of additional boundary conditions (A.B.C.). Sometimes [4] the A.B.C. are simply postulated and then their consequences explored. Otherwise attempts are made at obtaining the A.B.C. from physical arguments about the behaviour of the electric polarization P and its normal derivative on crossing the surface [2, 3, 6, 8] . A great deal of effort has been spent [9, 10, 11] [9] .
Consider an isotropic homogeneous medium with dielectric function e(k, m). The (7) and (8) The definition of the surface impedance is now different. Thus, from (10) and (11),
(ii) The antisymmetric case ( p = -1 ). This is obtained by using an appropriate g stimulus which produces a field in which it is HM that has mirror symmetry. For the P-mode it is sufficient to use (0, gt, 0) 6(z). Then Notice that this defines the surface projection X(yy+) of Kyy, much as eq. (7) Having thus framed the issue A.B.C. versus physical model, the discussion from now on will be concerned with the P-mode geometry, which is the physically interesting case in which E has a component perpendicular to the surface and can therefore excite charge density waves in the medium. Now, if the surface impedances Z, Z' of two media are known, then the reflection at a plane separating these two media is [ 15] In particular, the surface impedance of vacuum is This follows from simple geometry or else it can be obtained from (9) , (12), (13) Maradudin and Mills [2] . The connection with their work will be established in the quasi-static limit, c -+ oo, which is the case in which these authors give explicit results in final form. (64) . Further contributions to the imaginary part arise if, for example, a finite surface potential barrier is used in the theory of surface plasmons, but this is also a different effect. Other and more important differences concerning free electron systems will be the subject of a separate publication.
Returning now to the systems studied in this paper, the field of the surface polariton for dispersive media contains an admixture of bulk polariton modes, as is seen from the poles in the upper half plane of the Fourier transform of the EM field in (25) [2] . We can then evaluate Px and OPIOZ at z = + 0 and find (') While this paper was in preparation a recent publication [19] came to our attention in which a single solution has been obtained which is valid for the two cases p = ± 1.
where r, introduced in [2] , is a real quantity for frequencies in the range of interest. The form of (65) is that in which it has been customary to cast the A.B.C. We see here the explicit connection between this and the parameter p without resorting to extreme cases. Now, Bishop and Maradudin [18] 
